ed that the reduction in leisure activities with age has more to do with physical health limitations than with older age itself. In addition, regardless of age, the benefits of physical health for well-being are due in part to the level of leisure activity participation. These results highlight the importance of leisure activities for successful aging throughout the adult life span. Interventions designed to improve well-being through increasing leisure activity participation should take physical health into consideration, particularly for older adults.
engage in leisure activities and in turn likely to experience more positive psychological outcomes. Thus, models of successful aging should account for constraints imposed by disease and disability [4] . Furthermore, there has been a recent push to consider the extent to which individuals have access to successful aging-promoting measures (e.g., quality health care) given social inequalities [5] .
There is evidence that physical health affects participation in leisure activities and that both physical health and activities affect well-being [6] [7] [8] . Health is probably a necessary but not sufficient condition for participation in some kinds of leisure activities; there are other variables that may influence engagement in leisure activities (e.g., cognitive functioning or personality [9] ). Nevertheless, the current study focuses on health and well-being as key aspects related to leisure activities. Specifically, we propose that leisure activities are a key link between physical health and well-being. The finding that leisure activities mediate the relationship between health and well-being could have important implications for health recommendations to improve psychological outcomes.
Leisure Activities and Physical Health
In the current study, we used self-report indicators of physical health (or subjective health), including overall health, functional status, and presence of chronic health problems. Previous studies have shown that subjective physical health predicts the extent to which individuals can engage in leisure activities. Both cross-sectional and longitudinal studies have found that age-related functional decline not only reduced the reported frequency of physical activity participation [7, [10] [11] [12] [13] but also determined the types of physical activities one could participate in, such as sports and yard work [14] . Research has shown that neurological illnesses affect engagement in physical activities. Hildebrand et al. [15] found that older adults who suffered a mild stroke significantly reduced their number of moderate-to high-intensity physical activities 6 months after stroke. In another study, older adults were more likely to meet UK guidelines for moderate or vigorous physical activity if they had fewer chronic health problems and severe mobility impairments [16] . Physical health not only affects the frequency, but also the intensity of physical activities. Taylor-Piliae et al. [8] found that higher physical well-being was significantly related to older adults' intensity of physical activity. Taken together, these studies suggest that various areas of physical health may affect one's ability to engage in physical activities.
Physical health also affects participation in nonphysical activities: Lawton et al. [6] found that older adults reporting a greater number of health conditions engaged in more other-directed projects (i.e., community-centered and/or altruistic in nature). Janke et al. [11] found in a sample of adults aged 50 and older that socializing with others significantly declined with increasing functional limitations and chronic illnesses. Taken together, these studies show that physical health can enable individuals to engage in or preclude them from taking part in various kinds of leisure activities. However, the effect of physical health on leisure activity participation has been studied mostly in older individuals and few studies have examined the relationship between physical health and leisure activities that are not physical in nature. The current study closes this knowledge gap by investigating the effects of physical health on a wide variety of leisure activities in young, middle-aged, and older adults.
Leisure Activities and Well-Being
One of the most common indicators of well-being in the psychological literature is life satisfaction; thus, this construct was chosen to measure well-being in the current study. Previous studies have demonstrated that leisure activities can improve well-being. Using a sample representing a wide age range (19-89 years), Pressman et al. [2] found that well-being was positively associated with the frequency of participating in enjoyable leisure activities (e.g., spending quiet time alone, socializing with others, and hobbies), highlighting the importance of various kinds of leisure activities throughout the adult life span. A relationship between leisure activities and wellbeing was also shown in a study of older adults in Taiwan in which a variety of activity types were measured [17] .
Longitudinal studies have also demonstrated that various kinds of leisure activities positively impact well-being. Menec and Chipperfield [7] found that the level of participation in leisure activities predicted life satisfaction 7 years later in a sample of older adults; a similar longitudinal study replicated these findings [18] . Kahana et al. [19] found that older adults who engaged in more social activities, such as volunteering and informal helping behavior, had greater life satisfaction 3 years later. Van Willigen [20] demonstrated that older adults who volunteered more hours had greater life satisfaction 3 years after baseline. Thus, there is evidence from both cross-sectional and longitudinal studies for the value of a wide range of leisure activities for psychological well-being, indicating that this relationship is both cohort-and timeindependent.
Physical Health and Well-Being
Finally, there is evidence from previous studies using culturally diverse samples to support the relationship between physical health and well-being across the adult life span. Survey studies of undergraduates representing various Western and Eastern cultures indicated that greater well-being was associated with various health-related behaviors (e.g., not smoking, exercise, and getting the recommended amount of sleep) and higher physical functioning [21] [22] [23] . This relationship has also been demonstrated in samples including middle-aged and older adults. A study of adults aged 18-66+ years living in rural Australia found that those with lower physical disability had higher odds of having life satisfaction [24] . In a survey study utilizing a sample of over 430,000 adults aged 18-65+ years across the United States, physical health emerged as one of the strongest predictors of life satisfaction, along with unemployment, disability, and social relationships; these results demonstrate that physical health is on a par with other major antecedents of well-being in the adult life span [25] . Taken together, these studies indicate that physical health is consistently related to wellbeing across a variety of age groups and cultures. The current study sought to determine whether leisure activities are a mechanism through which physical health impacts well-being.
The Present Study
The purpose of the current study was to investigate the relationships between physical health, leisure activities, and well-being in a life span sample. Previous studies support the hypothesized relationships between these three variables [2, 11, 25] , but, to our knowledge, none have tested these relationships simultaneously. The current study filled this knowledge gap investigating the concurrent links between leisure activity engagement, health limitations, subjective health, and well-being in a life span sample. Specifically, leisure activities were investigated as a mediator in the relationship between physical health and well-being.
Research evidence supporting the disengagement theory suggests that reduction in leisure activities is part of growing older [26] . However, because aging is characterized by heterogeneity, it is proposed that the relationship between age and leisure activity engagement differs by physical health status; in other words, healthier adults may experience a smaller decrease in leisure activities with age than less healthy adults. Though the positive association between age and well-being is well-documented, recent research indicates that individual older adults' well-being changes over time at different rates [27] . Thus, we examined whether the relationships between physical health, leisure activities, and well-being differed according to age. It was predicted that older individuals with higher levels of physical health and leisure activity engagement would have higher ratings of well-being than those with poorer physical health and low activity levels. Although we are aware that specific activities (e.g., social vs. physical activities) may have different relations to health and well-being, we decided to use general leisure activities as a whole, in line with classic approaches such as activity theory and a substantial body of literature on leisure activities, as reported above.
Methods

Participants
These cross-sectional data for the current study were originally collected for a study on the role of beliefs regarding cognitive aging. Five participants with incomplete data were excluded, resulting in a sample of 259 adults aged 18-81 years [mean age = 49.07, SD = 17.27] [9] . Stratified sampling for age and gender resulted in approximately equal amounts of participants for each age decade and gender (46% male, 54% female). The sample consisted of white (61%), African American (31%) and Asian (5%) participants, and 3% were of another ethnicity. Participants were recruited through television and newspaper advertisements, inviting them to participate in a study investigating beliefs about aging; they were paid for their participation [9] .
Measures
Physical Health
Physical health was measured by two variables: subjective health and health restrictions. Subjective health was measured by having the participants rate their general health status on a Likerttype scale (from 1 = excellent to 5 = poor). The health restriction variable was a composite score of participant ratings of activity limitations, number of diagnoses, and number of medications. This composite score was computed by calculating the mean of the Z scores of these variables. To measure activity limitations, participants were asked to rate how health issues affected the following activities: chores, getting around town, mental recreation, physical recreation, hobbies, and travel (the rating scale ranged from 1 = strongly positive to 7 = strongly negative [28] ).
Leisure Activities Leisure activities were assessed using an extended version of the Victoria Longitudinal Study activity questionnaire [9] ; participants indicated their frequency of participation in 82 activities using the following 9-point Likert-type scale: 0 = never, 1 = less than once a year, 2 = about once a year, 3 = 2 or 3 times a year, 4 = about once a month, 5 = 2 or 3 times a month, 6 = about once a week, 7 = 2 or 3 times a week, and 8 = daily. The questionnaire was found to have a factor structure of 11 activity types: physical activities, games, crafts, watching TV, social-private, social-public, religious activities, developmental activities, experiential activities, technolLeisure Activities, Physical Health, and Well-Being Well-Being Well-being was measured using the Satisfaction with Life Scale [29] ; participants rated their agreement with 5 statements (e.g., 'In most ways, my life is close to my ideal') on a Likert-type scale, ranging from 1 ('strongly disagree') to 5 ('strongly agree').
Statistical Analyses SPSS version 20 was utilized for all analyses. Preparing the more complex regression analysis, we examined the zero-order relations among key study variables with Pearson product moment correlations (between continuous variables) and point biserial correlations (between binary and continuous variables). The hypotheses were then tested using linear regression analyses and p values less than 0.05 were considered statistically significant. Separate regression models were run for both indicators of physical health. Age, gender, years of education, and race were included as covariates in the analyses because previous research has shown that they are related to physical health, activities, and well-being [25, 30, 31] . Race was dummy-coded to create two binary variables: African American (1 = African American, 0 = White or other) and 'other' (1 = other, 0 = African American or White). The 'other' category included the subset of the participants (4.6%) who did not identify themselves as either African American or White, all of whom were younger adults. Interactions between age and all of the independent variables were tested to determine whether there were agedifferential effects.
Mediation was tested using the criteria by Preacher and Hayes [32] : (1) the path from the independent variable to the dependent variable must be statistically significant and (2) according to the Sobel test, the indirect effect of the independent variable on the dependent variable via the mediator must be statistically significant [32] . Table 1 shows means and standard deviations of the study variables for the total sample as well as separately for young, middle-aged, and older adults. Table 2 displays the correlations between the study variables. The two health indicators were significantly correlated (r = -0.33, p < 0.01), but not highly enough to suggest that these constructs were redundant. Therefore, it was worth investigating how both subjective health and health restrictions are individually related to leisure activities and well-being. As predicted, the correlations between the health indicators and leisure activities were significant (subjective health: r = 0.25; health restrictions: r = -0.31; p values <0.01) and were stronger than the correlation between age and leisure activities (r = -0.18, p < 0.01). As predict- ed, leisure activities were also significantly correlated with well-being (r = 0.24, p < 0.01), and this correlation was stronger than the correlation between age and wellbeing (r = 0.18, p < 0.01). The sociodemographic variables (i.e., gender, education, and race) were also significantly correlated with certain health, activity, and well-being indicators, so it was crucial to include these variables in the regression models as covariates.
Results
Descriptives and Correlations
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Regression Analyses Investigating the Relationship between Leisure Activities and Subjective Health
The results of the regression analyses investigating the relationship between leisure activities and physical health indicators are shown in table 3 . Model 1a, which included subjective health as an independent variable, explained 14% of the variance in leisure activities at p < 0.01. Age was the independent variable most strongly related to leisure activities (β = -0.34, p < 0.01), indicating that participants engaged with fewer leisure activities with age. Subjective health was positively related to leisure activities (β = 0.21, p < 0.01), and being African American was negatively related to leisure activities (β = -0.19, p < 0.05). Age interacted in the positive direction with being African American (β = 0.15, p < 0.01), indicating that, with age, African Americans engage in more leisure activities.
Model 1b, which included health restrictions as an independent variable, explained 15% of the variance in leisure activities at p < 0.01. Health restrictions had the strongest relationship with leisure activities (β = -0.27, p < 0.01), followed by age (β = -0.22, p < 0.01), and then by being African American (β = -0.19, p < 0.01). As with model 1a, age interacted positively with being African American (β = 0.15, p < 0.01). 
Regression Analyses Investigating the Relationship between Well-Being and Leisure Activities
The results of the regression analyses investigating the relationship between well-being, leisure activities, and physical health are displayed in table 4 . Model 2a, which included leisure activities and subjective health as independent variables, explained 23% of the variance in wellbeing at p < 0.01. Subjective health had the strongest relationship with well-being (β = 0.28, p < 0.01), followed by age (β = 0.22, p < 0.01), leisure activities (β = 0.13, p < 0.05), and being African American (β = -0.13, p < 0.05). Age interacted with subjective health in the negative direction (β = -0.12, p < 0.05), meaning at higher levels of subjective health, older age was related to lower well-being. Age also interacted with education in the positive direction (β = 0.13, p < 0.05), showing that at older ages, more education is related to higher well-being.
Model 2b, which included health restrictions and leisure activities as independent variables, explains 19% of the variance in well-being at p < 0.01. Age had the strongest relationship with well-being (β = 0.28, p < 0.01), followed by health restrictions (β = -0.19, p < 0.01), and leisure activities (β = 0.16, p < 0.05).
Mediation Models
Two mediation models were tested: leisure activities mediating the relationship between subjective health and well-being and leisure activities mediating the relationship between health restrictions and well-being. Both sets of regression analyses for the mediation models included age, education, gender, and race as covariates. Figure 1 shows the results of the first mediation model in which the criteria by Preacher and Hayes for mediation were met: subjective health was significantly related to wellbeing (β = 0.31, p < 0.01) and, according to the Sobel test, the indirect effect of subjective health on well-being via leisure activities is significantly different from 0 (Z = 2.13, p = 0.03). However, because the relationship between subjective health and well-being was still significant when adding the mediator (β = 0.27, p < 0.01), leisure activities presented as a partial mediator.
For the second mediation model, the criteria by Preacher and Hayes for mediation were also met ( fig. 2 ): health restrictions were significantly related to well-being (β = -0.21, p < 0.01) and, according to the Sobel test, the indirect effect of health restrictions on well-being via leisure activities is significantly different from 0 (Z = -2.36, p = 0.02). However, because the relationship between subjective health and well-being was still significant when adding the mediator (β = -0.16, p < 0.05), leisure activities also acted as a partial mediator. Thus, leisure activities play a significant role in the relationships between the perception of physical health and objective indicators of physical health and well-being.
Discussion
The purpose of the current study was to examine the links between physical health, leisure activities, and wellbeing as well as to determine how age affected the relationships between these variables. The first aim was to determine the relationship between physical health and leisure activities and compare this relationship to the one between leisure activities and age. Both subjective health and health restrictions were related to the participation in leisure activities, replicating previous research findings in which different indicators of physical health were found to be related to leisure activities [2] . Being African American versus being white or of another race was associated with reporting fewer leisure activity engagements; however, with older age, African American participants engaged in more leisure activities. These findings replicate previous research showing that African Americans engage in less leisure time physical activity than white individuals, but this difference in activity participation decreases with age [30] . Shaw et al. [30] propose that the difference in activity levels between African American and white younger adults is due to disparities in the access to health-promoting activities; however, because white adults' activity levels decrease with age, these disparities level off over time and the African American older adults who live into old age are still alive due in part to their engagement in physical activities. Furthermore, in both the study by Shaw et al. and in our study, the activity assessments may not have adequately captured the types of activities younger African Americans participate in, so future studies should focus on developing leisure activity scales that are more inclusive of various cultures.
The current study also found that the function of age in the relationship between physical health and activities depended on how physical health was defined. When physical health is based on overall self-ratings, age played a greater role in leisure activity participation than physical health. When physical health was based on health restrictions, representing a health indicator less biased by age-adjusted comparison standards [28] , physical health played a greater role in leisure activity participation than age. These results suggest that it is rather the physical limitations that come with age than older age itself that explains why older individuals participate in fewer activities; this conclusion is further supported by the fact that age and health restrictions were correlated at r = 0.47. In contrast, considering age and subjective health were not correlated (r = -0.01), the effects of subjective health on leisure activity engagement operate independently from age. Previous research has found similar patterns, showing that even very old individuals such as centenarians report high subjective health, despite poor functional capacity and multimorbidity [33] .
The second aim of the study was to determine the relationship between leisure activities and well-being and compare this relationship to the link between age and well-being. The results indicated that leisure activity participation was positively related to well-being, corroborating findings from previous research [2, 6, 7, 17, 18, 34] . However, age had a stronger relationship with well-being than activities and this relationship was positive, indicating that participants experienced higher well-being with age. This finding makes sense in light of previous research demonstrating a positive relationship between age and well-being after controlling for functional health [35] . As expected, both physical health indicators were positively related to well-being, replicating previous research on the relationship between health and well-being [21, 22, 24, 25] .
Because leisure activities were related to well-being and physical health was related to well-being in addition to leisure activities, leisure activities were tested as a mediator of the relationship between physical health and leisure activities. The results indicated that leisure activities are in part responsible for the relationships between both indicators of physical health and well-being. These findings expand on previous literature by identifying one of the factors linking physical health and well-being. Unlike other factors related to well-being, participating in leisure activities is a lifestyle choice that individuals can modify. For example, individuals may be able to adjust activities when these become more difficult due to health reasons, but whether they do so may be related to their ability to successfully adapt to such challenges. In fact, according to the Lines of Defense model, modifying or even eliminating certain leisure activities in the face of increasing health limitations may be the best strategy to maximize subjective well-being [36] .
Our results suggest that leisure activity interventions may be beneficial for adults of all ages. There have been interventions designed to increase leisure activity participation in older adults; however, these have rarely focused on improving well-being [37] [38] [39] [40] . If a psychological outcome was a target of an activity intervention, it was mostly to decrease symptoms of depression [41] [42] [43] . Therefore, future interventions should seek to enhance wellbeing in adults of all ages in addition to improving symptoms of psychological illnesses; such interventions would benefit the general population and could thus serve as universal, as opposed to targeted, prevention programs. Johnson et al. [44] suggest tailoring activity interventions for older adults based on their readiness to change their activity levels. Given the role that physical health has for activity participation regardless of age in the current study, physical health may be an important, overlooked factor in adults' readiness to change their lifestyles in order to more frequently engage in leisure activities. Therefore, interventions should take into account the physical health of the participants, both objectively and subjectively, in order to potentially increase the likelihood of improving well-being through leisure activities.
Limitations
Though these findings have important implications for the well-being of adults of all ages, this study has several limitations. The cross-sectional design of the study diminished our ability to infer direction of causality; a longitudinal design would better support the conclusion that leisure activities are in part responsible for the link between physical health and well-being. Furthermore, recent work has demonstrated that cross-sectional mediation analyses may show a significant indirect effect when there is no true longitudinal effect [45] , so the results of the mediation model in the current study should be interpreted with caution. The sample was recruited through responses to advertisements and the participants were paid for their participation, which may have led to a sampling bias. In addition, certain ethnic groups, namely those who were identified as Latino or Asian, were underrepresented in this sample. Future studies should address these sampling issues to increase the generalizability of findings on the importance of leisure activities. Furthermore, it would have been interesting to consider the different types of activities separately, given that health may enable or hinder these activities in different ways (e.g., social vs. physical activities). Yet, we were most interested in examining the overarching relations between activities, health and well-being in the present paper, which is in line with prior studies as well as established approaches in this area, such as activity theory. Future analysis should take differential effects into account.
Conclusion
The results of this study highlight the importance of leisure activities not only for older adults, but also adults of all ages. Adults should be encouraged to engage in leisure activities throughout their lives to maintain and even improve their well-being. Because physical health may limit the types of leisure activities adults can participate in, more interventions should be developed to ensure that a variety of activities are available regardless of physical ability. Research suggests that specific factors found to be important for well-being, such as social engagement and leisure activities, are precursors for aging successfully [3] . Thus, successful aging should be seen as a lifelong process that is to a certain extent modifiable through participating in leisure activities.
